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Remarks 

In view of the above amendments and the following remarks, reconsideration 
of the outstanding office action is respectfully requested. 

Claim 1 has been amended, claims 3-5 have been cancelled without prejudice, 
and new claims 10-21 have been added. Descriptive support for new claims 10 and 1 1 
appears in the first full paragraph on page 30 and the third full paragraph on page 35, 
respectively; descriptive support for new claims 12-14 appears in the first full paragraph on 
page 34; and descriptive support for new claims 15 and 16 appears in the first full paragraph 
on page 30. New claim 17 finds descriptive support in original claim 3 (i.e., claim written in 
independent form), and new claims 18-21 find descriptive support in original claims 4 and 6- 
8, respectively. Claims 1, 2, and 6-21 are pending. 

The objection to the specification is overcome by the above amendments. 
Although applicants disagree with the assertion made by the U.S. Patent and Trademark 
("PTO"), the present claim language is clearly supported by the first full paragraph on page 
30, along with the disclosure of the nucleic acid sequence of SEQ ID NO: 183 and the 
corresponding amino acid sequence of SEQ ID NO: 184. 

The objections to claims 1 and 5 are overcome by the above amendments and 
should be withdrawn. 

The rejection of claims 1-9 under 35 U.S.C. §112 (first paragraph) as lacking 
written descriptive support is respectfully traversed. 

The burden of establishing that an application lacks adequate written 
descriptive support falls on the PTO. See In re Wertheim, 541 F.2d 257, 263, 191 USPQ 90, 
97 (CCPA 1976) ("[T]he PTO has the initial burden of presenting evidence or reasons why 
persons skilled in the art would not recognize in the disclosure a description of the invention 
defined by the claims."). Hence, the PTO must demonstrate why the disclosure is 
insufficient. 

The Federal Circuit has clearly espoused that per se conclusions of written 
description violations cannot be founded upon the basis of genus size alone. See Enzo 
Biochem, Inc. v. Gen-Probe Inc., 296 F.3d 1316, 1326-27, 63 USPQ2d 1609, 1614-15 (Fed. 
Cir. 2002) (refusing to adopt position that three species as a matter of law cannot satisfy 
written description requirement for significantly larger genus). Thus, the PTO's conclusion 
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cannot be based on genus size alone. But that is precisely what the PTO has done at pages 3- 
4 of the outstanding office action. Because the PTO's position is unsupported by law and 
unsupported by any facts other than genus size, applicants submit that the PTO's position 
cannot be sustained. 

In contrast, applicants present Exhibits 1 -3 (attached hereto) as evidence that 
the nucleic acid sequence of SEQ ID NO: 183 and the corresponding amino acid sequence of 
SEQ ID NO: 184 represent the claimed genus. Exhibit 1 is a presentation of a Genbank 
accession for a thermophilic Bacillus, or Geobacillus, polC nucleic acid that is homologous 
to the nucleotide sequence of SEQ ID NO: 183. This polC nucleic acid was identified by a 
protein-protein BLAST search of the Genbank database performed using the amino acid 
sequence of SEQ ID NO: 184 and the BLAST default settings. Homologous sequences were 
identified in a number of Bacillus species, including from the thermophile Geobacillus 
kaustophilus (Exhibit 1). Based upon alignments performed using Align® for nucleic acids 
and ClustalW for amino acids (using the European Molecular Biology Laboratory server and 
its default settings), this homolog shares about 99 percent identity at the nucleic acid level 
(Exhibit 2) and about 99 percent identity at the amino acid level (Exhibit 3). Thus, species of 
PolC subunits from thermophilic organisms that belong to the biological classification 
Bacillus, or Geobacillus, clearly share similar structure and, therefore, function. 

Applicants submit that the language recited in claims 1 and 9 is precisely the 
type of claim language that was acknowledged in Univ. of California v. Eli Lilly 3 119 F.3d 
1559, 43 USPQ2d 1398 (Fed. Cir. 1997) as being acceptable under the written description 
requirement. In Eli Lilly, the Federal Circuit addressed the validity of several claims of U.S. 
Patent No. 4,652,525 to Rutter et al. ("Rutter"), specifically those claims that recited the 
limitations 'vertebrate,' 'mammalian,' or 'human' cDNA for insulin. Rutter disclosed the 
nucleotide and amino acid sequences of a rat cDNA encoding insulin, but merely described a 
general procedure for obtaining the human cDNA encoding insulin. Id. at 1567, 43 USPQ2d 
at 1405. The Federal Circuit found that the description of the rat cDNA did not provide 
adequate descriptive support for the narrow subgenus of 'human' cDNA (no species 
disclosed), the larger subgenus of 'mammalian' cDNA (only the one rat species disclosed), 
and the larger genus of 'vertebrate' cDNA (only the one rat species disclosed). Id. at 1567- 
68, 43 USPQ2d at 1405. The Federal Circuit did acknowledge, however, the district court's 
statement that the specification provided adequate written descriptive support for the 
subgenus of 'rat' cDNA encoding insulin. Id. at 1566. 
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Thus, functional language should be acceptable when the genus as claimed is 
sufficiently limited in scope (i.e., from Bacillus or Bacillus stearothermophilus) and the 
specification describes one or more species within that genus. Claims 1 and 9 recite the same 
type of functional claim language that was identified as acceptable in Eli Lilly given the 
description of a single species by its nucleotide sequence. Thus, it should be evident that 
claims 1 and 9 (and claims dependent thereon) find written descriptive support in the present 
application. 

It should be noted that the "Guidelines for Examination of Patent Applications 
Under the 35 U.S.C. 1 12 1, 'Written Description' Requirement," make explicitly clear that 
the description of a representative number of species does not require the description to be of 
such a nature that it would provide support for each species that the genus embraces. 66 Fed. 
Reg. 1099, 1 106 (2001). Hence, the absence of sequences (in the present specification) for 
the later-identified polC and PolC homologs is irrelevant to the issue of whether the present 
specification provides adequate written descriptive support for their use in accordance with 
the present invention. 

Moreover, the conclusion by the PTO is contrary to evidence submitted 
herewith by applicants. As demonstrated by Exhibits 1-3, one of ordinary skill in the art 
would have understood that applicants were in possession of the presently claimed invention 
at the time the present application was filed. This is so, because persons of skill in the art 
would have expected sufficiently related thermophilic organisms from the genus Bacillus 
(and now Geobacillus) to possess homologous polC nucleotide sequences or thermostable 
PolC subunit proteins. Exhibits 1-3 confirm this expectation to have been reasonable. 

In view of all of the foregoing, applicants submit that the rejection of claims 1- 
9 is improper and should be withdrawn. 

The rejection of claims 1-9 under 35 U.S.C. §112 (first paragraph) for lack of 
enablement is respectfully traversed. 

It is the position of the PTO that the specification does not provide sufficient 
guidance for making and using other DNA molecules (encoding PolC subunit proteins) 
within the scope of the claims. Applicants respectfully disagree. 

The PTO is respectfully reminded that all that is needed is objective 
enablement of what is claimed. In re Wright, 999 F.2d 1557, 1561, 27 USPQ2d 1510, 1513 
(Fed. Cir. 1993). The present application provides the nucleotide sequence of Bacillus (now 
Geobacillus) stearothermophilus polC (e.g., SEQ ID NO: 183) and describes how one of 
ordinary skill can isolate homologs of the disclosed sequence {see page 41, line 9 to page 42, 
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line 29), express the PolC subunit encoded by such homologous polC sequences (see 
Example 18, expressing A aeolicus alpha subunit), and test the encoded alpha subunit for Pol 
III assembly competence (see Example 25, testing A. aeolicus polymerase assembly with 
clamp loader) and for polymerase activity (see Examples 26 and 30, testing A. aeolicus 
polymerase activity). Thus, one of ordinary skill in the art would have been fully able to 
make and use DNA molecules and their encoded proteins within the scope of the presently 
claimed invention. 

Moreover, with regard to method 3 for homolog identification, described at 
page 42, that is precisely the approach used to identify the polC homolog shown in Exhibit 1. 
For this reason, it should be apparent that the present application fully enables the production 
and use of other species of Bacillus or Bacillus (how Geobacillus) stearothermophilus polC 
homo logs. 

In view of all of the foregoing, applicants submit that the rejection of claims 1- 
9 for lack of enablement is improper and should be withdrawn. 

Because 1 is allowable for the reasons noted above, applicants further submit 
that new claims 10-16 also are allowable. Consistent with the PTO acknowledgments at 
pages 3-4 the outstanding office action, applicants further submit that that the specification 
provides written descriptive support for and enables the claimed DNA molecules that encode 
the PolC subunit including the amino acid sequence of SEQ ID NO: 184 (i.e., claims 17-21). 

In view of all of the foregoing, applicant submits that this case is in condition 
for allowance and such allowance is earnestly solicited. 

Respectfully submitted, 

Date: August 24, 2006 /Edwin V. Merkel/ 

Edwin V. Merkel 
Registration No. 40,087 

NIXON PEABODY LLP 
Clinton Square, P.O. Box 31051 
Rochester, New York 14603-1051 
Telephone: (585)263-1128 
Facsimile: (585)263-1600 
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SEQ_183 


1 


ATGGTGAC AAAAGAG CAAAA 

M M i M M M ! ! M M M 1 


20 


G_kaus tophi lu 


1 


11 ! I h i i e i ! ! M M h M 
atgatgttgagaggggaacaaacggacgtcatggtgacaaaagagcaaaa 


50 


SEQ_1S3 


21 


AGAGCGGTTTCTCATCCTGCTTQAGCAGCTGAAGATGACQTCGGACGAAT 

It II M 1 1 i M M 1 1 1 ! 1 t 1 M 1 M 1 1 M M ! M I 1 M M 1 II N U i i 1 


70 


G_jkaus t oph i 1 u 


51 


1 1 < « 1 « E i i 1 E | M { M 1 3 i i ? i I i i 1 E ! M I \ | J J j i i i | | | j 1 f j j ] \ 

agagcggtttctcatcctgcttgagcagctgaagatgacgtcggacgaat 


100 


SEQJL83 


71 


GGATG C CG C ATTTT CGTGAGGCAG C CATT CG CAAAGT CGTGAT CGATAAA 


120 


G_kaus tophi lu 


101 


i N M r 1 M M M M 1 11 1 1 M r 1 1! IE 1 M r M j 1 J I r 1 1 1 1 I i M II I 

ggatgccgcattttcgtgaggcagccattcgoaaagtcgtgatcgataaa 


150 


SEQJL8 3 


121 


GAGGAGAAAAGC TGG CATTTTTATTTTCAGTTC GACAACGTG C TGC CGGT 


170 


G__kaus tophi lu 


151 


M 1 U H 1 11 i M U 1 M 1 1 1 1 1 1 M 1 ! 1 1 1 M i M 1 1 1 1 1 II i 1 1 1 1 U 

gaggagaaaagctggcatttttattttcagttcgacaacgtgctgccggt 


200 


SEQ_18 3 


171 


TCATGTATACAAAACGTTTG C CGATCGG CTG C AGACGG C G TTC CGC CATA 


220 


G_ kau s t oph i I u 


201 


N 1 1 II 1 1 M M 1 1 M 1 M 1 1 1 1 N ! 1 M f 1 ! M II I M 1 M M 1 1 1 1 1 1 

tcatgtat.acaaaacgtttgccgatoggctgcagacggcgttccgccata 


250 


SEQ_183 


221 


TCGCCGC CGT CC GC C ATACGATG GAGGTCGAAGC G CCGC GCGTAACTGAG 

! M II j f N H M I i M 1 1 1 J I II r M i il i M i M M 1 1 f ! 1 N II M ! 

tcgccgccgtccgccatacgatggaggtcgaagcgccgcgogtaactgag 


270 


G_kaus tophi lu 


251 


300 


SEQ_183 


271 


GCGGATGTGCAGGCGTATTGGCCGCTTTGCCTTGCCGAGCTGCAAGAAGG 


320 


G_ kaus t oph i lu 


301 


M M 1 M 1 1 N j ! M M li 1 ! M M ! 1 1 1 i 1 ! M I M M M 1 II 1 M M i 

gcggatgtgcaggcgtattggccgctttgccttgccgagctgcaagaagg 


350 


SEQ_183 


3 21 


C ATGT CGC CG CTTGTCGATTGGCTC AGC C GGCAG AC GC CTGAG CTGAAAO 

M l N 1 1 ! 1 i If M M M M 1 it ! ! M 1 ! 1 M N ft ! M M 1 i ! 1 ! 1 i ! I 

catgtcgccgcttgtcgattggetcagccggcagacgcctgagctgaaag 


3 70 


G_ kau s t oph i 1 u 


351 


40G 


SEQ_183 


371 


QAAACAAGCTGCTTGTCGTTG C C CG C CATGAAGCGGAAG C GCTGGCGATC 


42 0 


G_kaus tophi lu 


401 


1 1 M 1 M M M M 1 1 II M ! i M i ! ( M M 1 M M 1 ! M M 1 II 1 1 1 M [ 

gaaacaagctgcttgtogttgcccgccatgaagcggaagegctggcgatc 


450 


SEQ_183 


421 


AAACGGCGGTTCGCCAAAAAAATCGCTGATGTGTACGCTTCGTTTGGGTT 


470 


G_kau s tophi lu 


451 


M 1 U M M i M H ! H M M U 1 M N 1 M M 1 ! M M M 1 1 1 1 1 M M 

aaacggcggttcgcoaaaaaaatcgctgatgtgtaogcfctcgtttgggtt 


500 



SBQ_133 


4 71 TCCCCCCCTTCAGCTTGACGTCAGCGTCGAGCCGTCCAAGCAAGAAATGG 

J E I 1 ! M J i { 1 I j 1 jj i ! { j 1 j j i j ! 1 | i 1 I e i i ! i [ i 1 m : i i i i m ; 


520 


GJcaustophilu 


~r i-f ICl^ 1; i3 j| |^ Es E^s |» hl^ 111 i ^-rfl l| £| E 

501 oeeccccct t cage ttgacgtcagcgtcgagccgtccaagcaagaaatgg 


550 


SEQ_183 


521 AA CAGTTTTTGGCG CAAAAACAG CAAGAGG ACGAAGAGCGAG CGCTTGCT 
1 j II El Nil t |i iili |(|M !M 1 1 Mil 1 iji I If I I 1 mi j ii i i i 

551 aacagtttttggcgcaaaaacagcaagaggacgaagagcgagcgcttgct 


5 70 


G_kaustophilu 


600 


SBQ__18 3 


5 7 1 GTACTGAC CGATTTAG C GAGGGAAGAAGAAAAGGC CG C GTCTGCG C CG CO 


620 


G_kaus tophi lu 


1 N M N M H I M M M 1 M ! M M i f ! M ! ! M ! i M 1 M 1 ! N M M 

601 grtactgaccgatttagcgagggaagaagaaaaggccgcgtctgcgccgcc 


650 


SEQ_183 


6 21 GTCCGGTCCGCTTGTCATCGGCTATCCGATCCGCGACGAGGAGCCGGTGC 
[ ! 1 j i ! 1 j 1 1 1 | M H ! j i 1 M M M 1 1 ! i' M 1 1 1 1 II ! i 1 1 ! n i i h i 


670 


GJcaustophi lu 


1 1 ' ! e i f I M i I ! M M I M 1 M M p j If M ! i I M I M M 1 M u f 1 } I 
6 b 1 gtccogtccgcttgtcatcggctatccgatccgcgacgaggagccggtgc 


700 


SEQ_18 3 


6 71 GGCGGCTTG AAACGATCGTCGAAGAAGAGCGGCGCGTCGTTGTGCAAGG C 

i 1 1 i M 1 M 1 M i M 1 j M M 1 1 1 1 I 1 \ 1 I 1 I M \ \ ' M I f • II i i ; \ i i 
M i i h ; i n i m n m m M M 1 1 i M I ! ! ! 1 M 1 i M 1 1 1 M N 1 N ! 

701 ggcggcttgaaacgatcgtcgaagaagagoggcgcgtcgttgfcgcaaggc 


720 


G_kaustcphilu 


750 


SEQ_183 


721 TATGTATTTGAC G CC GAAGTG AGCGAATTAAAAAGCGGC CG CACG CTGTT 
M i 1 I i M ! M 1 M M j 1 M M 1 1 I 1 1 i i 1 i 1 ! i i t ! m i i i m I i i i e i 


770 


G_k aus t oph i I u 


1 * ^ ! f i 1 i | 1 5 ! 1 e i m M | M M 1 I I M 1 )| j i I j s i i 1 M [ M M I M 
751 tatgtatttgacgccgaagtgagcgaattaaaaagcggccgcacgctgtt 


800 


SEQ_183 


771 GAC C AT GAAAATCACAGATTAGACGAAC TCGATTTTAGTCAAAATGTTCT 
! M j I I j M 1 1 M M IE M M El 1 M M 1 M if ' 1 1 M i 1 J i I t \ \ \ j i 


820 


GJkaus tophi In 


• 1 i M M Ei M I 1 M - 1 |l M | | j | j 1 1 ! 1 M i M 1 ! 1 [ j } || ! \ \ 1 III 
801 gaccatgaaaatcaccgattacacgaactcgattttagtcaaaatgttct 


850 


SEQ_1B3 


821 CGCGCGACAAAGAGGACG C CGAG CTTATGAGCGG C GTCAAAAAAGG C ATG 


870 


G^kaus tophi lu 


M 1 1 1 M 1 1 II 1 1 i M 1 M ( f f 1 1 1 - 1 ! II M 1 f 1 M 1 1 M 1 ! II 1 II M 

651 cgcgcgacaaagaggacgccgagctcatgagcggcgtcaaaaaaggcatg 


900 


SEQ_18 3 


8 71 TGGGTG AAAGTG CGCGG CAG C GTGCAAAA C GAT AC GTT C GTC C GTGATTT 
IjjMMilMMMiMMIlMMMIMniMIIMMMMfjM 


920 


G_kaus tophi lu 


1 M s I M M 1 i 1 M M ! 3 1 1 ! M M 1 M M if M t 1 1 1 j 1 i 1 1 I i Mill 
901 tgggtgaaagtgcgcggcagcgtgcaaaacgatacgttcgtccgtgattt 


950 


SEQ L 18 3 


921 GGTCATCATCGC CAACGATTTGAACGAAAT CG C CGCAAAC GAA CGG CAAG 

M M M M M \ 1 M M M M M M M M M 1 M i M 1 i I M \ \ i i e m i i 
1 « 1 < H ! s 1 1 M M M M ! 1 i \ \ i M 1 1 M M i j M li M M M M 1 I M 

9 51 ggtcatcatcgccaacgatttgaacgaaatcgccgcaaacgaacggcaag 


970 


G kaus tophi lu 


1000 


SEQ_183 


971 ATACGG CGC CCGAAGGGGAAAAGAGGGTCGAG CT C C ATTTG CATAC C C CG 
E j ; 1 | 1 M 1 I 1 H I i | j j I j 1 | | j j | M [ } | | | i 1 ; I 1 j i j t u i i | ( [ 


1020 


G _kaus t oph i 1 u 


1 1 1 1 N 1 IMf i M i 1! MIIIMi 1 1 i IMI Ml 1 1 III III j||| III 
1001 atacggcgccggaaggggaaaaaagggtcgagctccatttgoataccccg 


1050 


SEQ_183 


1021 ATGAG C CAAATGGACGC G GTCAC CT CGGTGAC AAAACT C ATTGAGC AAG C 
M 1 i M M M M 1 M M I H i 1 i M M f M 1 M ! M M M M i m m m j 


1070 


G_kaus tophi lu 


M M m M s M e i M i i I 1 M M M 1 M M M M M i M M M M M M I 
1051 atgagccaaatggacgcggtcacctcggtgacaaaactcatcgagcaagc 


1100 


SEQ_163 


10 71 GAAAAAATGGGGG CATC CGG CGAT CG C CGT CACCGACCATG C CGTTGTT C 
1 M SI M \ M M ! 1 if U i f | M i M M 1 1 M 1 M I M M M f If M 1 M 


1120 


G_kaus tophi lu 


1 M f M i M M M M M 1 i M M M = E N i M M M M M f M M i M [ i 

1101 gaaaaaatgggggcafcccggcgatcgccgtcaccgaccatgcogttgtto 


1150 


SEQ_1B3 


1121 AGTCGTTTCCGGAGGCCTACAGCGCGGCGAAA^AACACGGCATGMGGIG 

1 M M 1 1 M M i M M M M M l I M U H 1 ' i M M M M M M ' I i M 


1170 


G^kaus tophi lu 


r J s 1 I > M h 1 1 1 1 M M 1 It 1 f i t ; i 1 1 f h i i I | ! I i ! i M 1 ! ! M : ! 
1.151 agtcgtttecggaggcctacagcgcggcgaaaaaacacggcatgaaggtc 


12 0 0 


SEQ_183 


1171 ATTTACGGCCTTGAGGCGAACATCGTCGACGATGGCGTGCCGATCGCCTA 


1220 


G_kaue tophi lu 


! M ! [ I M M 1 M 1 1 1 1 1 1 M M M ! !( M [ 1 M 1 ! M ( 1 M M M 1 1 1 { 

1201 atttacggcettgaggcgaacatcgtcgacgatggegtgccgatcgccta 


1250 


SEQ 183 


1221 CAATGAGACG C AC C G C C GTCTTT C GG AGGAAA CGTACCT CG TCTTTGACG 

f H f M - M M f M M ! M r ! M 1 1 1 f M ! M M 1 M 1 f 1 M J 1 ! i f ! f i 

izbl caatgctaacgcaccgccgtctttcggaggaaacgtacgtcgtctttgacg 


1270 


G__ka u s tophi lu 


1300 



| 

s 



3 BQ_ 18 3 12 71 TCGAG ACGACGGGCCTGTCGGCTGTGTACAATACGATCATTGAGCTGGCG 132 0 

M N 1 M M M M ( M M ! M M [ I [ H I ! i I! \ M M I M M ( ! I II l\ 

Gkaus tophi lu 13 01 tcgagacgacgcfgcctgtcggctgtgtacaatacgatcattgagctggcg 13 50 

SHQ_1S3 1321 GCGGTGAAAGTGAAAGACGGCGAGATCATCGACCGATTCATGTCGTTTGC 13 70 

M ! I ! M I f M I ! M M M ! ! j i 1 1 M N M ! [ ! I - f M M If ! M M 1 1 

GJkaustopnxiu 1351 gcggtgaaagcgaaagacggcgagatcatcgaccggfctcatgtcgtttgc 14 00 

S E 0_. 18 3 1371 CAACCCTGG ACATCCGTTGTT CGGTGAC AACQATQGAGCTGACTGGGATCA 1420 

M I If ! N I M M I If ! f M I ■ f I ! M 1 1 M M I ! N u j I ! ! ! ! ! ! ! M 

G kaustophilu 1401 caaccctggacatCGgttgtcagtgacaacgatggagctgactgggatca 1450 

SEQ_1 S3 14 21 CCGATGAGATGGTGAAAGACGCCCCGAAGCCGGACG/aGGTGCTAGCCCGT 1470 

H M M I i M ! I i ! I H ! I M I { ! i M M I i [ M [ M i ! 1 1 M M i N ( I 

G^kaustophnu 14.51 cegatgagatggtgaaagaegccccgaagcoggaegaggtgctagcccgt 150 0 

S £Q_ 18 3 14 71 TTTGTTGAGTGG G CCGG CGATGCGACGCTTGTTG CC CACAA CO C GAG CTT 1520 

1 1 M M 1 1 1 1 1 ! M I ! 1 1 M I M I j 1 1 ! N II H M M M M M M i I ! I 

G^kaustophiiu 1501 t ttgttgactgggccggcgatgcgaegcttgttgcccacaacgccagctt 15S0 

SEQ_18 3 1521 TGA C ATOGGTTTTTT AAA C G CGGG CCTCG CT CGCJkTGGGG CG OGGC AAAA 15 70 

N I M I II 1 M I M M I j I • M I M j ! M M 1 1 1 1 ! I M M I M M I M I 

GJtaus tophi lu 1551 tgacatcggttttttaaacacgggcctcgctcgcatggggcgcggcaaaa 160 0 

SEQ_1S3 15 71 T GG CGAATC CAG TCAT CGATAGG CT CG AG G TGG C CC GTTTTTTATAC C GG 16 20 

N I M M 1 1 1 1 M I M I f If f M I I i f ! M 1 1 1 1 1 M I If M I II II I II 

G_kaustophilu 16 01 tcgcgaatccagtcatcgatacgctcgagctggcccgttttttatacccg 165 0 

SEQ_1S3 1621 GATTTGAAAAACCAT CGG CT CAA.TAC ATTGTG CA/AAAAATTTGACATTG/^ 16 70 

NHIMIIIflMMIIINMMIHflMlimilMMIMIIII 

G^Jtaustcphilu 16 51 gatttgaaaaaccatcggctcaatacattgtgcaaaaaatttgacattga 170 0 

SEQ_183 1671 ATTGA CG CAGC ATCACC G CGC CAT CTA C GACG CGGAGG CGAC C GGG CATT 1720 

I N M M 1 1 1 II M I N H 1 M 1 1 1 1 II 1 1 M 1 1 N ! f M I M M M N I 

G_kau & tophi iu 1701 attgacgcagcateaccgcgccatctacgacgcggaggcgaecgggcatt 175 0 

SEQ__183 1721 TGCTTATG CGG C TGTTGAAGGAAGCGGAAGAG CG CG G C ATACTGTTT CAT 1770 

I M U 1 1 1 M I M i I H 1 M I i 1 1 1 1 i I M I f N 1 M I M M M II i 1 1! 

c ^ Kaus fcopni±u 1751 tgcttatgcggctgttgaaggaagcggaagagcgcggcatactgtttcat 180 0 

SSQ_18 3 1771 GACGAATTAAACAG CCGC AC G CACAG CG AAG CGT C C TATC G GCTTG CG CG 1820 

I M I N M I II II ! M 1 1 1 M M N I M M I ! 1 1 1 M I M I M M I N M 

G_kaustophxlu ±8 Ox gacgaattaaacagccgcacgcacagcgaagcgtcctatcggcfctgcgcg 1850 

SEQ_1S3 1821 C C CGTTC CATGTGACGCTGTTGG CG CAAAA CGAGACTGGATTG AAAAATT 18 70 

f 1 1 1 1 M M i 1 1 M I M I M I N S M M 1 1 1 M ! 1 1 1 1 1 M I M N I ! II 

GJcaus tophi lu 18^1 cccgttccatgtgacgctgttggcgcaaaacgagactggattgaaaaatt 1900 

SSQ_18 3 18 71 TGTTCAAGCTTGTGTCATTGTCGCACATTCAATATTTTCACCGTGTGCCG 1^2 0 

M I M ! II M I M 1 1 i I ! 1 1 1 1 1 M M ! ! i M M I M N M M I ( ! M M 

GJtaustophilu 1301 tgttcaagcttgtgtcattgtcgcacattcaatattfcccacogtgtgccg 1950 

£EQ_X83 1921 CGCATCCCGCGCTCCGTGCTCGTCAAGCACCGCGACGGCCTGCTTGTCGG 137 0 

I f I f ! 1 I I M N | M ! M M ! M i ! ! M 1 M I ! I M f I M M M N 1 1 M 

G_kaus tophi lu 1551 cgcatcccgcgctccgtgctcgtcaagcaccgcgacggcctgcttgtcgg 20 00 

SEQ_1 S3 19 71 C T CGGG CTG CGACAA&GGAGAG CTGTTTGA CAACTTGAT C CAAAAGG CG C 2020 

M 1 1 1 ! ! I M M 1 1 m 11 ! I m ! M M ! f 1 1 M M 1 1 1 1 1 M I ! I M M I 

^Jcaustophilu 20 01 ctcgggctgcgacaaaggagagctgtttgacaacttgatccaaaaggcgc 2 05 0 

SEQ_ 183 2 021 CGGAAG AAGTCGAAG A CATCG C C CGTTTTTA CGATTTT CTTG AAGTG CAT 2070 

H M M i j I f M I M ! 1 1 M 1 1 1 1 M M M M 1 1 1 ! I M I M ! I II f I ! I 

^ kaus tophalu 2051 cggaagaagtcgaagacatcgcccgtttttaogattttcttgaagtgcat 2100 



SEQJ.Q3 

G^Jtaus tophi lu 

SEQ_183 

G kaustophilu 

SEQJLS3 

Q_ kau s t oph ilu 

SSQ_1B3 

G_kaustophilu 

SEQ^ISB 

G_kaus t op hi I u 

SEQ_XS3 

GJkaustophilu 

SEQ_183 

G_kaus tophi lu 

SEQJL8 3 

G__kaus tophi lu 

SSQJL8 3 

G_kaus t oph i lu 

SEQ_18 3 

G_kaus tophi lu 

SEQ_18 3 

G_kaus tophi lu 

SEQ_133 

G_kaus tophi lu 

SEQ_1S3 

G_kaus tophi lu 

SEQ_I8 3 

G_kaustophilu 

SSQ_183 

G_kaustophiiu 

SEQ_183 

G_ka us t oph i 1 u 



2 071 CCGCCGGACGTGTAC AAGCCGCTCATCGAGATGGATTATGTGAAAGACGa 

M M M M M M M M M M M M M N M M M M M H M M M M M 

2101 c cgc cggacgtg t acaagccgc t cat cga gatgga 1 t a t gtgaaagacga 
2121 AGAGATGATCAAAAAC ATCATC CG CAG CATC GTC GCCCTTGGTGAG AAG C 

Hlfllll M ! ! MMMMMMMM! M M II M MMM i MMM 

2151 agagatgatcaaaaacatcatccgcagcatcgtcgcccttggtgagaagc 
2171 TTGACATCCCGGTTGTCGCCACTGGCAA CGTCCATTACTTGAACCCAGAA 

M M M M M M M M M M M M M M M M M M M M M M m j j 1 1 

2201 ttgacatcccggttgtcgccactggcaacgtccattacttgaacrccagaa 
2 221 GATAAAATTTACCGGAAAAT CTTAAT CCATTCG CAAGGCGGGG CGAATCC 

m I M M M M M M M M M M M M M M M M M M M M M M M 

22 51 gataaaatttaccggaaaatcttaatccattcgcaaggcggggcgaatcc 

22 71 GCTCAAC CG C CATGAACTG C CGQATGTATA TTTC CGTAC GACGAATGAAA 

M i 1 1 M M E ( f M M ( I N M M M M i M E II M i i r i M i N 1 1 f M 

23 01 gctcaaccgccatgaactgocggatgtatatttccgtacgacgaatgaaa 
2 3 21 TGCTTGACTGCTTCTCGTTTTTAGGGCCGGAAAAAGCGAAGGAAATCGTC 



MMIMMMM 



I i i 



MM: 



23 51 tgcttgactgcttctcgtttttagggccggaaaaagcgaaggaaatcgtc 
2 3 71 GTTGACAACACG CAAAAAATCG C TTC GTTAATC GGCGATG TCAAG C CGAT 

M M M M M M I M M M M M M M M M M I M M M M M M M M 

24 01 gttgacaacacgcaaaaaatcgcttcgttaatcggcgatgtcaagccgat 
2421 CAAAGATGAGCTGTATACGCCGCGCATTGAAGGGGCGGACGAGGAAATCA 

M M M M M M I M M M M i I M M M ! M M M M M M M M M M 

24 51 caaagatgagctgtatacgccgcgcatcgaaggggcggacgaggaaatca 
2471 GGGAAATGAG CTAC CG GC GGGC GAAGGAAATTT AC GG CGA C C CGTTG C CG 

MMMMMMMMMMMMMMMMMMMMMMMMM 

25 01 gggaaatgagctaccggcgggcgaaggaaatttacggcgacccgttgccg 
2 521 AAACTTGTTGAAGAGCGGCTTGAGAAGGAGCTAAAAAGCATCATCGGCCA 

MMMMMMMMMMMMMMMMMMMMMMMMM 

25 51 aaacttgttgaagagcggcttgagaaggagctaaaaage&fcoatcggcca 



2 5 71 TGGCTTTGC CGTCATTTATTTGATC TC GCAC AAGCTTGTG AAAAAAT CG C 

M I M ! M M M ! M M I ! M M I M I M M M M M I H M M M M M 

26 01 tggctttgccgtcatttattfcgatctcgcacaagcttgfcgaaaaaatcgc 



2 621 TCGATGACGG CTACCTTGTCGGGT CG CGC GGAT CGGT CGG C TC GTCGTT^ 

MMMMMMMMMMMMMMMMMMMMMMMMM 

2651 tcgatgacggetaccttgtcgggtcgcgcggatcggtcggctcgtcgttt 
2 € 7 1 GTCGCGACGATGACGGAAATCACCGAGGTCAATCCGCTGCCGCCGCATTA, 

MMMMMMMMMMMMMMMMMMMMMMMMM 

27 01 gtcgcgacgatgacggaaatcaccgaggtcaatccgctgcegccgcatta 
2 721 CGTTTGCCCGAACTGCAAGCA.TTCGGAGTTCTTTAACGACGGTTCAG^CG 

MMMMMMMMMMMMMMMMMMMMMMMMM 

2 7 51 cgtttgcccaaactgcaagcattcggagfctctttaacgacggfctcagtcg 
2771 G CTCAGGGTTTGATTTGC CGGATAAAAA CTG C C CG CG ATG TGGGACGAAA 

INIM MMfM MIM MMMMM 1 1 i i 1 1 1 1 1 1 1 1 1 1 1 - 1 1 MM 

2 601 gcteagggtttgatttgccggataaaaaotgeccgcgatgtggaacgaaa 
2821 TACAAGAAAGACGGGC ACGACATCCCGTTTGAGACGTTTCTCGGCTTTAA 

MMMMMMMMMMMMMMMMMMMMMMMMM 

29 51 tacaagaaagacgggcacgacatcccgtttgagacgtttctcggctttaa 



2120 

2150 

2170 

2200 

2220 

2250 

2270 

2300 

2320 

2350 

2370 

2400 

2420 

2450 

2470 

2500 

2520 

2550 

2570 

2600 

2620 

2650 

2670 

2700 

2720 

2750 

2770 

2800 

2820 

2850 

2670 

2 9 00 



SEQ 183 


2871 


AGG CGACAAAG TGC CGGATATC GACTTQAACTTTTCCGG CGAATACCAG C 

I ! I M [ ! M j If [ H ! M ! r 1 1 M M M M M M M M M M » t M M i i 


2920 


G kaus tophi lu 


2901 


t < : r f 1 1 5 s 1 i I \ i i s i f } j ! M t ? 1 i if ! = i j i M ? 1 f i i ! ; t | 1 M M 

3-99 c 9 ac aaag fc gcc gga t at c gac 1 1 gaa cttt tc cggcgaat ac c age 


2950 


SEQJL83 


2 921 


CGCGCGC C CACAACTATACGAAAGTGCTGTTTGG CQAAGACAA CGT CTAC 
M l M If I i M | | | ! | [ M | j f 1 if M i ! | | if M ! j i( I M r i i j it if 


297Q 


G_kaus tophi lu 


2951 


if ! 1 ' - 1 * f ■ « 5 ( 1 * 1 ! ! 1 f \ \ \ \ 3 \ \ \ j 1 M i i M ! E f f M M M i ! 1 

c gc go gc c c ac a a c t a t a c ga aag t g a t g 1 1 1 ggcgaa ga caacg t c t a c 


3000 


SEQ_183 


2 971 


CGCGCCGGGACGATTGGCACGGTCGCTGACAAAACGGCGTACGGATTTGT 
I 1 1 [j ! 1 M E i | ! M | f i 1 | 1 i 1 E 1 | | 1 I i 1 I I | | t | i | i j f m 1 [ 1 | m 


3020 


G^kaus toph 1 lu 


3001 


> » 5 S ? ' s f 5 ! M i i f 5 i \ M I f | f i i | f i j i ! ? E r J I 3 M M M ! 1 £ 111 

cgcgccgggacgattggcacggtcgctgacaaaacggcgtacggatttgt 


3050 


SEQ„I83 


3021 


CAAAGCGTATG CG AGCGAC CATAACTTAGAGCTGCGCGG C CCCCAAAT CG 
j | { i { j | H ! i [ 1 H M i S li i i M ! ! M 1 M 1 M 1 1 1 i [ ! M i 1 M ; M 


3070 


G_ kaus tophi I u 


3051 


= 1 t 1 f ! s i i f i i ! j e i f ! \ M 1 M ! M I I i \ 1 1 M | If j J M M M i \ \ \ 

caaagcgtatgcgagcgaecataacttagagctgcgeggcgcggaaatcg 


3100 


SEQ_183 


3071 


A - CGG CTCG C GG CTGGCTG CA CC GGGG TGAAGC G GAC GACCGGGCAGCAT 

\ M M f i N M U i 1 M M f i M 1 i m i M s M M M 1 M M mum 


3119 


G kaustophi lu 


3101 


1 N M 1 1 n M i H H M I 1 I; S ! m i M 1 i M ! I i M I 1 1! ■ ! 1 1 i ! i 

acoggctcgcggctggctgcaccggggtgaagcggacgaccggacagcat 


3150 


SEQ_18 3 


3120 


CCGGCCGGCATCATCGTCCTCCCGGATTATATGGAAATTTACCATTTTAC 
| M M ! M i 1 1 1 1 M H M M i j j ! i I j | | | I ! j l t ! i i i I M i M i I ! 


3169 


G_ kaus tophi lu 


3151 


M M M 1 ! M M \ 1 I M i I i \ 1 i • M J | f 1 | |f j i I M j j \ \ \ |[ [ j | |] 
ccgggcggcatcatcgtcgtccctgattatatggaaatttacgattttac 


3200 


3EQ_18 3 


3170 


GCC QATTGAATATC CGG CC G ATG ACAGGT C CT CTGAATGG CGGACGAC C C 
j M M j M ! j I 1 j [ M J } M M ( ! [ 1 i ! 1 ! M M M i i U 1 i i i M ! 1 ! ! 


3219 


G kaust op hi 1 u 


3201 


M ! i i 1 1 M II I i I 1 M 1 M M N 1 M M i [ 1 E 1 If f M 1 f f f f i i 1 f I I 
gccgattcaatatccggccgatgaoacgtcctctgaatggcggacgaecc 


3250 


SEQ 183 


3220 


ATTTC GACTT C CATT CGATC CA CGACAATTTGTTGAAG C TC GATATT CT C 


3269 


G_kau s tophi lu 


3251 


M M ! 1 1 M M 1 M 1 1 ! M 1 M 1 M 1 i 1 i 1 M ! 1 M 1 1 1 1 M 1 1 i ! M M 

atttcgacttccattcgatccacgacaatttgttgaagctcgatattctc 


3300 


SEQ_1S3 


3270 


GGGCACGACGATCCGACGGTCATTCGCATGCTGC7AAGATTTAAGCGGCAT 


3319 


G_kaus tophi lu 


3301 


M 1 M i M 1 1 M M M 1 M f ! 1 M K M M 1 1 M 1 M M J I ! i ! 1 i ! j M ! 

gggcacgacgatccgacggtcattcgcatgctgcaagatttaagcggcat 


3350 



SEQ__18 3 3 32 0 CGATC CGAAAACGAT C C CGAC CGACGAC C CGGATGTGATGG G CATTTTC A 3 36 9 

I M i M I i M 1 1 M M I M M M I 1 1 1 1 M 1 1! M M i j 1 11 11 1 M I M 

G^Jtaustephxlu 3 3 51 cgatccgaaaacgatcccgaccgacgacccggatgtgatgggcattttca 34 00 



SEQ_183 3 3 70 GCAG CAC C GAG CC G CTTGG C GTTACG C CGG AG C AAATCATG T G CAATG TC 3 419 

M 1 1 M M M 1 1 M I j M M i M M M M M j M M M f i M M ! M I M 

GJcaustophilu 3 4 01 gcagcaccgagccgcttggcgttacgccggagcaaatcatgtgcaatgtc 34 50 
SEQ_1 3 3 3 42 0 GG CACCATCGGCATTC CGGAGTTTGG CACG CGC TTCGTT CGGC AAATGTT 3^69 

i I \ I M M 1 1 1 ! M 1 1 M M i i i 1 1 1 f 1 1 M I M M M ! i 1 * I i I M ! M 

G_kaustophilu 34 51 ggcaogatcggcattccggagtttggcacgcgcttcgttcgacaaatgtt 35 00 
SEQ__13 3 347 0 GG AAG AGA CAAGG C CAAAAACGTTTT C CG AAC T CGTG CAAATTTC CGG C T 3519 

H f 1 1 1 1 1 ! I M 1 1 1 f 1 1 1 1 i 1 1 1 i I M f 1 1 1 1 1 ! I [ II 1 1 1 1 1 1 1 1 1 1 1 

G kaus tophi lu 3 501 ggaagagacaaggccaaaaa eg ttttccgaact eg tgcaaatt teegget 3 5 50 
SEQ_18 3 3S20 TGTCGCA CGG CACCGATG TGTGGCTC GG CAA CGCGCAAGAG CTGATTCAA 

M M I M M M S M M I IIIIM 1 1 II I illNlilll 1 1 1 ||f I If 1 1 I 

G_ kaus t oph x 1 u 3 531 t g t c gca c ggc a cc ga t g t g t g gc t c ggc aacg c g c aagagc t c a 1 1 c aa 
SE 0„„ 18 3 3 5 7 0 AACGG CACGTG TACGTTAT CGG AAGT C ATCGGCTG C CGCGACGA CA TTA T 

N If N 1 1 1 M I M f i ! M 1 1 f II I N I M M M M i i ! ( i I! 1 1 M I M 

G__kaustophilu 36 01 aacggcacgtgtacgttatcggaagtcatcggctgccgcgacgacattat 
S EQ_ 1 S3 362 0 GGTCTATTTGA.TTTAC C GCG GG CTCGAGC CGT CG CTCGCTTTTAAAATCA 

M M M 1 1 M ! I f 1 1 M 1 1 1 1 1 M M I ! I f ! M ! I i H I M ! 1 1 M M M 

G_kaustophilu 36 51 ggtctat ttgatttaecgcgggctcgagcegtcactcgctt ttaaaatca 



3569 
3600 
3619 
3 65 0 



3669 
3700 



SSQ_183 


36 7 0 TGGAATCCGTGCGCAAAGGJ^ 

f ! 1 i 1 I M f M M M \ M { f ! > 1 M M i M ! M -■ f M j t } = \ 3 i i i \ \ I i 
1 M M S M M i M M \ E 1 ! I M I M M If 1 M M M ! M I M ! M 1 M II 

3 701 tggaatccgtgcgcaaaggaaaaggcttaacgccggagt ttgaagcagaa 


3719 


Gjzeius tophi lu 


3750 


SEG_183 


3 720 ATGCGCAAACATGACGTG C CGGAGTG GTACATCG ATT CA7G CAAAAAAAT 


3769 


G_kaus tophi lu 


M M ! II i I ! M f H ! 1 M I \ M M i M \ M M 1 M ! \\ \\ \\ \\ \ \ \ \ \ 

3/51 a t go g caaac a t ga c g t gc c gg a g t gg t a c a t c ga 1 1 cat g c aaaaaa a t 


3S00 


SEGJL83 


3 7 7 0 CAAGTACATGTTC CCGAA AG CG CAC G CC GC CG CCTACGTG TTAATGG CGG 

J | } 1 \ ' if i > I S I 1 ! !f | ^ 1 * ] : ? j j f : f i 5 i ; i i i i I i : i \ \ > i i s i ' f 


381S 


G_k.au s tophi I u 


M M i E i ! 1 i M 1 M 1 [ 1 1 1 i 1 l! r | i | M H 1 ! 1 1 1 E 1 F 1 1 F i 1 E 1 E i I 
3S01 caagtacatgttcccgaaagcgcacgccgccgcctacgtgttaatggcgg 


3850 


SEQ_183 


3 82 0 'I' GCGCATCG C CTA CTTTAAGGTC CAC CAT C CG CTTTTGTATTACGCGTCG 

M M f { I ! i 1 1 M * 1 j i M 1 i i M *- s = 1 M M J 1 M 1 ! = * 5 I ? s - 1 i i I i i 

M f 1 E II ! i M I M i M \ I \ M M f M M M 1 M M 1 M \ j M 1 1 M 1 M 
3 SSI tgcgcatcgcctactttaaggtgcaccatccgcttttgtattacgcgtcg 


3S6 3 


G_kaus t oph ilu 


3900 


SEQ_183 


3 8 7 0 1 A CTTTACGGTG CGGG CGGAG GACTTTGAC CTTGACGCCATGATCAAAGG 

i [ j l ! I i IE i 5 S J ' ! S M t i 1 I t \ i 1 E ! f { i 1 i i ^ ! 1 ; ? El = i l i i l f l -f i 


3919 


G__kaustophilu 


IllllI lltllli Illlitl-Illflffffi Iliilllllllllilliffl 
3 901 tact t taeggtgcgggcggaggactttgacct tgacgccatgatcaaagg 


3 9 5 0 


SEQ 1B3 


3 920 ATCAC C C GC CATT CG CAAGCGG ATTGAGGAAAT CAA CGC CAAAGG CATT C 

j 1 5 j F:E{!3£3Et<r'£!i££F;F!Ei£lEIF!Fitl3iifl3!i.ll=<! 


3969 


G_kaus tophi lu 


m h • M 1! i h j M i i j h i 1 ! [ i i i ! 1 M 1 1 1 1 ! M M i 1 M ( I h M 

3 9 51 atcagccgccattcgcaagcggattgaggaaatcaacgccaaaggcattc 


4000 


SEQ183 


3 97 0 AGGCGACGGCGAAAGAAAAAAGCTTGCTCACGGTTCTTGAGGTGGCCTTA 

f M f i M I I f f *- i ! '- 1 El J ! ' 5 f 1 i I J" i f ! i i 3 ; i t i I i J t i 1 i ? t i t i < 


4019 


G_kaustophilu 


f 1 M M i [ 1 1 [ n 1 1 1 1 1 i h ! ! 1 1! i! 1 i 1 1 1 II M 1 1 1 N 1 M M If 1 

40 01 aggcgaeggcgaaagaaaaaagcttgctcacggttcttgaggtggcctta 


4050 


SEQ_16 3 


4 02 0 GAGATGTG CGAG CGC GGCTTTT CCTTTAAAAATATCGATTTGTACC G CT C 

1 IE 1 I ! t \i \ I I M i ' s ? ^ f 1 f ^ s E f I i F i f 1 i I J- 1 1 i i I 1 i E i i ' i f i i 


4069 


G_kaus tophi lu 


\ 1 f 1 s 1 i M II 1 1 1! i i M M 1 m M M [ 1 N 1 1 M h 1 M M h i 1 M 1 

40 51 gagatgtgcgagcgcggcttttcctttaaaaatatcgatttgtacogctc 


4100 


SEQ m lB3 


4 0 70 GCAGG C GAC G GAATT C GTCATTG AC GG CAATT CI' CT CATT CC G C CGTTCA 


4119 


G_kaus tophi lu 


! M 1 1 1 1 1 1 1 1 ! M 1 H ! M 1 1 M ! M 1 1 1 M 1 1 ) 1 ! M 1 1 M 1 1 1 M M 

4101 gcaggcgacggaattcgtcattgacggcaattctctcattccgccgttca 


4150 


SSQ_X83 


4120 ACGC CATT CCGGGG CTTGG GAC GAA C GTGGCGCAGGCGATCGTGCGCGCC 


4169 


G__kaus tophi lu 


!MMMIfl!MMililiM!(NIIIMMIIIIINIIIIMflf- 

4151 acgccattccggggcttgggacgaacgtggcgcaggcgatcgtgcgcgct 


4200 


SBQ_183 


417 0 CG CGAGGA AGGC GAGTTTTTGT CGAAGC AGG ATTTG C AACAGCGCGGCAA 

! M Ie i M i I f - M M h II 1 ) 1 1 II 1 N 1 1 ! i 1 i M 1 f 1 i 1 1 M i ) i M 

4201 cgcgaggaaggtgagtttttgtcgaaggaggatttgcaacagcgcggcaa 


4219 


G_kaus tophi 1 u 


4250 


SEQ_183 


4 22 0 ATTG TCGAAAACGCTG CTCGAGTATCTAGAAAG CCG CGGCTG CCTTGAC'r 

1 M I ! M M 1 i II M M M 1 N M M M 1 f If 1 M M 1 1 M 1 1 1 1 N N 1 

4251 attgtcgaaaacgctgctcgagtatctagaaagccgcggctgccttgact 


4269 


G_kau& tophi lu 


4300 


SEQ_1S3 


4 2 70 CGCTTCCAGACCATAACCAGCTGTCGCTGTTT 4 301 




G^kaustoph i lu 


liMIMMMIfMIMIIMiMMMfN 

4301 cgcfctccagaccataaccagctgtcgctgttttag 4335 





Exhibit 3 



:lustal w 



..8: 



Multiple Sequence Alignments 
s Pearson. 



C 



quen 
:ruen 



yph i 1 us 
!. iamnents 



1433 aa 
14 44 aa 



Start of Pair wise 
Aligning . , , 
Sequences (1:2) A J 
Guide tree 

20060823-22024 725. dndj 
Start of Multiple Alignment 
There are 1 groups 
Aligning . . . 

Group 1: Sequences: 2 
Alignment Score 8866 

CLUSTAL- Alignment file created [/ebi/extserv/clustalw-work/interacti ve/clustalw- 
200 60 8 2 3-2 2024 7 25 .a In j 



Score: 99 

rented: [ /ebi/extserv/ clustalw- work/ interact! ve/clustalw~ 



Scare: 31068 



SEQ 18 4 

G_ k a a s t o p h i 3, u s 



HVTKEQKERFL I LLEQLKMTS DEWMPHFREAAIRKVVI DKEEKSWH FYFQ 50 

MML-RG E QT D VMVTKE QKE R FL I LL EQ LKM T 3 DE PH FR E AA I RKV V I D KE EKS W H FY FQ 60 

********************* ************ 



r ****** nl 



S£Q_18 4 

G_kaus tophi lus 



FDNVLPVHVYKTFADRLQTAFRHIAAVRHTMEVEAPRVTEADVQAYWPLCLAELQEGMSP 110 
FDNVLPVHVYKTFADRLQTAFRHIAAVRHTMEVEAPRVTEADVQAYWPLCLAELQEGMSP 120 

Sr * * * 4 * * * * * * * * * * * * * - * * * * * * ********************** 



********* * * ^ 



SEQ_18 4 

G_kaustoph.il us 



LVDWLSRQTPELKGNKLLWARHEAEALAIKRRFAKKIADVYASFGFPPLQLDVSVEPSK 17 0 
LVDWLSRQTPELKGNKLLWARHEAEALAIKRRFAKKIADVYASFGFPPLQLDVSVEPSK 180 

* ******** ************ ************ * * * * * 



*******************! 



SEC^..18 4 

G_ kaus tophi 1 us 



QEMEQ FLAQKQQE DEERALAVLT DLAREE EKAAS A P P S G P LV I G Y P I RDEE P VRRL ET I V 230 
Q EMEQ FLAQKQQE DE ERALAV LTD L ARE E EKAAS AP PSG PL V I G Y P I R DE El P V R RLET 1 V 240 

k * * * * * * * * * * * - * * * * * * * * * -A * * * * * * * * * * * ******* 



*****************.; 



SEQ_18 4 

G_kaus tophi lus 



E EE RRV VVQG Y V FDA E V S EL KS G RTL L TMK I T D Y T NS I LV KM FS R D KE DA.E LMS G VKKGM 2 90 
EEERRWVQG YVFDAE VS ELKS GRTLL TMKI T DYTN S I LVKMFS RDKE DAELMS GVKKGM 30 0 



SEQ_18 4 

G^kaus tophi lus 



WVKVRGSVQNDTFVRDLVIIANDLNEIAANERQDTAPEGEKRVELRLHTPMSQMDAVTSV 350 
WVKVRGSVQNDTFVRDLVIIANDLNEIAANERQDTAPEGEKRVELHLHTPMSQMDAVTSV 3 60 

******** -A *********** ******* ********************************* 



3EQ_I8 4 

G kaus tophi 1 us 



TKL I EQAKKWGHPAI AVT DKAVVQS FPEAY SAAKKHGMKV I Y GLEAN I VDDG VPI AYNET 4.1.0 

TKLIEQAKKWGHPAIAVTDHAWQSFPEAYSAAKKHGMKVIYGLEANIVDDGVPrAYNET 420 
*************************************************** *******^* 



SEQ_184 

G_ kaus tophi lus 



HRRLSEET YVYFDV ETTGLSAV YNTI I ELAAVKVKDGE 1 1 DRFMS FANPGK PLS VTTMEL 4 70 
HRRLSEET YVVFDVETTGLSAVYNT I IELAAVKVKDGE I I DRFMS FANPGH PLSVTTMEL 4 80 
* * * * * * ****** * * * * * * * * * ************** * ************************ 



SEQ 18 4 

G kau st oph.il us 



TG I T DEMVKDA PK P DEVLAR FVDWAG DATLVAH HAS FD I G FLNAGLA RMG RGK I AN P V I D 5 30 

TG I T D E M V KDAPK P DE V LAP; F V DW AG DAT L V A H N A S F 0 1 G F.LNT G LA RMG RG K I AM P V 1 D 54 0 
******************************** * * * * *******. * * * *. * * * * * ****** * 



SEQ_184 

G_ k a u s t oph i 1 u s 



TLELARFLYPDLKNHRLNTLCKKFDIELTQHHRAI YDAEATGHLLMRLLKEAEERGI LFH 590 
TLELARFL YPDLKNHRLNTLCKKFDI ELTQHHRAI YDAEATGHLLMRLLKEAEERG 1 LFH 600 

k * * * * * * * * * * * * * * ********************** 



^ ******************* ^ 



SEQ 184 DE L N S R T H S E AS Y R LA R p FH VT L L AQNE T GL KN L FKL V S LS H 1 0 Y FH R V P R I P RS V L V KP 650 

G kaustophilus DELNSRTHSEAS YRLARP FKVTLLAQNETGLKHLFKLVSLSH IQY FHRV PR I PRS VLVKH 660 

****** * * * * * * * * * * * * * * * * * * * * * * ****** * * *• ******** * * * * * * * * * * * ^ * * ^ 



> E Q 184 RDGLLVGSGCDKGELFDNLI QKAPEE VED IARFYDFIJSVH PPDVYKPL I EMD Y VKDEEMI 7 1 () 

G_kaustophilus R DGL L VG S GC D KGE L F DM L I QKA P E EVE D I AR FY D FLE V H P P D V Y K PL I EM D Y VKDE EM I 7 20 

* *■ * * * * * * * * * * * ****** * * * * * *• ******** * * * ******** 



•k * * * * * * * * * * * * 



SEQ_18 4 ^NIIRSiVALGEKLDIPVVATGNVHYLNPEDKlYRKILIHSQGGANPLNRHELPDVYFRT 770 

G_kaustoph.ilus KNiIRSIVALGEKLDIPVVATGNVHYLNPEDKI YRKILIHSQGGAMPLNRKELPDVYFRT 780 

***************************************** ^ 

SEQ_184 TNEMLDC FS FLG P EKAKS I VVDNTQKI A.SL I GD VKP I KDB L YT P RI .EGADE E I RFMS YRR 8 '30 

G__kaust.ophx.lus TNEMLDCFS FLGPEKAKEI VVDNTQKI ASL I GDVKPI KDELYTPRI EGADEEI REMS YRR 84 0 



r ********* * * ****** * * * * * * * ****** * * * * * * * * * ****** *. * i 



f ****** * 



SEQ_184 AKEIYGDPLPKLVEERLEKELKSIIGHGFAVIYLISHKLVKKSLDDGYLVGSRGSVGSSF 8 90 

G^kaustophilus AKEI YGDPLPKLVEERLEKELKSI IGHGFAVIYLISHKLVKKSLDDGYLVGSRGSVGSSF 900 

****************************************** * ^. ^ * * 

SEQ 184 ^^^MTEITEVNPLPPHYVCPNCKHSEFFNDGSVGSGFDLPDKNCPRCGTKYKKDGHDTPF 950 

G^kaustopnilus VATMTEITEVNPLPPHYVCPNCKHSEFFNDGSVGSGFDLPDKNCPRCGTKYKKDGHOIPF 960 



r************* ***************** ****************** * 



* * * * * 



SEQ_184 E T FLG FKG D K V P D I D L N F S GE YQ P RAHN YTKVL FG E DN V Y RAGT I GT VAD KT A YG F VKA Y 1010 

G___kaustophilus ET FLG F KG DKV P D I DL N FSG E YQ PRAHN Y T KV L FG E DN V YRAG T I G T VADK T A YG FVKAY 1020 



SEQ__184 

G k a u s t oph i I u s 



SEQ_I8 4 

G_kaus tophi, lus 



AS DHNfLELRGAE 1 D-LAAGCTGVKRTTGQHPGG X 1 VVPDYME I YDFT PIQYPADDTSSEW 3 069 
ASDHNLELRGAEIDRLAAGCTGVKRTTGQHPGGIIVVPDYMEIYDFTPIQYPADDTSSEW 1080 

*************************************** * * 



************* * -J 



RTTH FDFKS I HDNLLKLDI LGHDDPTVTRMLQDLSG I DPKTI PTDDPDVMGI FSSTEPLG H 29 

RTTHFDFHSIHDNLLKLDILGHDDPTVIRMLQDLSGIDPKTIPTDDPDVMGIFSSTEPLG 114 0 
* ******************************* ***********^*****^ ********** 



SEQ JL84 

Gkaus tophi lus 



VT PEQI MCNVGT I G I PE FG TRFVRQMLEETRPKT FS E.LVQ I S GLSHGT D VWLGNAQEL 1 Q 1 18 9 
VTPEQ JMCNVGTIGI ?E FGTRFVRQMLEETRPKT FSELVQI SGLSHGTDVWLGIvPAQELIQ 1200 



SEQ_18 4 

G_ kaustophilus 



NGTCTLSEVIGCRDDIMVYLI YRGLE PSLAFKIMES VRKGKGLTPE FEAEMRKHDVPEWY 12*9 
NGTCTLSEVIGCRDDIMVYLIYRGLEPSLAFKIMESVRKGKGLTPEFEAEMRKHDVPEWY 1260 

fr ********* * ****************** * * * -* ****** * 



r * * * * * * * *********, 



SEQ_184 

G _kaustophiI us 



IDS CKKI K YMF P KAH AAA Y VLM A VR I AY FKVH H PLL Y Y AS Y FT VRAE D F D L DAM I KGS P A 1309 

I DSCKKl KYMFPKAHAAAYVLMAVRI AY FKVHH PLL YYAS YFTVRAEDFDLDAMI KGSAA 1320 
*********************** ******************^** ******* ^ 



- * * * * 



SEQ_18 4 

G kaustoohilus 



SEQ_184 

G_ k au st oph i 1 u s 



I RKR I EE I MAKG I QAT AKE KS LLT VLEVALEMCE RG FS FKM I DL YRSQAT E FVI DGNS L I 1369 
I RKRI EElNAKGI QATAKEKS LLTVLEVALEMCERGFSFKN IOLYRSQATE FVI DGNSL I 1380 

* * * * * * * * * * * * * ****** * ******** * * * * * * * * * * * * * * 



* * * ****** * * * * * * , 



PPFNAIPGLGTNVAQAI VRAREEGEFLSKEDLQQRGKLSKTLLEYLESRGCLDSLPDHNQ 2 4 2 9 
P P FNA I P GLG T N VAQA I VRAREEG E F'L S KS DLQQRG KL S KTL L E YL E S RGC L DSL P DH NQ 14 4 0 
*********************** ************************* ^ * * ^. + . A ^ + ^ 



SEQ 184 

G kaustophi 1 us 



